One hundred sciatic nerve blocks performed for surgery related to lower limb vascular disease were prospectively audited with respect to the techniques used for sciatic nerve localisation and the success rates achieved. Utilising a 22 gauge Quincke point needle, sciatic nerve localisation was performed by initially searching for paraesthesia, followed by the use of a low powered peripheral nerve stimulator. Overall there were 89 successful blocks. Paraesthesia was found in only 44 cases of which 41 were subsequently judged to be successful blocks. A positive response to the nerve stimulator was achieved in 95 cases of which 87 went on to have successful blocks. Our findings suggest that either eliciting paraesthesia or a positive response to the peripheral nerve stimulator carries a high correlation with subsequent successful block, but that the use of the nerve stimulator provides a more consistent and reliable technique for nerve localisation.
The sciatic nerve block, in conjunction with the appropriate blockade of the femoral nerve or its saphenous branch, has been described as the peripheral nerve block of choice for operations performed below the knee. I However it has not gained popularity amongst anaesthetists, mostly because of technical difficulties in performance of the block and lack of operator experience, thereby often resulting in less than acceptable success rates.
At St Vincent's Hospital, Melbourne, sciatic nerve blockade via a posterior approach, often combined with femoral nerve blockade, has been frequently employed in patients undergoing procedures below the kneejoint related to lower limb vascular insufficiency. The aim of this study was to assess the techniques of paraesthesia elicitation and the use of the peripheral nerve stimulator, in terms of their reliability in predicting subsequently successful sciatic nerve blockade.
METHODS
One hundred patients who underwent surgical procedures below the kneejoint related to lower limb vascular insufficiency utilising sciatic nerve blockade as the whole or part of the anaesthetic technique were prospectively audited. There were fifty-two male and forty-eight female patients, the average age being sixtyfour (range thirty to eighty-eight). The types of opera-tions performed included below-knee amputations, amputations involving the toes or foot, debridement of ischaemic or infected areas, drainage of abscesses, skin grafting and other miscellaneous procedures. Sciatic nerve block was not attempted for vascular reconstructive procedures. Blockade of the femoral nerve or its saphenous branch was also performed if appropriate. Occasionally blockade of the lateral cutaneous nerve of the thigh was used if surgery was to involve the appropriate area, e.g. harvesting of split skin graft from the outer thigh.
Preoperatively the anaesthetic technique was explained to the patient whose consent was obtained. Premedication was with a variety of oral or intramuscular agents, and the patient's usual medications were continued perioperatively where indicated. Positioning of the patient for the performance of the sciatic nerve block via the posterior approach was as described by Moore. I A line was then drawn from the posterior superior iliac spine to the point of insertion of the piriformis muscle into the greater trochanter of the femur. From the midpoint of this line, a perpendicular bisect was drawn and extended to where it intersected with another line drawn from the sacral hiatus to the previously described insertion of piriformis. This point of intersection was then used for performance of the sciatic nerve blockade. A skin weal was raised and the site more deeply infiltrated with local anaesthetic using a fine gauge needle. Following this, a 10 cm 22 gauge unsheathed Quincke point needle was inserted in an attempt to elicit paraesthesia in the distribution of the sciatic nerve below the kneejoint, Anaesthesia and Intensive Care, Vol. 21, No. I, February, 1993 i.e. in either the common peroneal or tibial nerves. If paraesthesia was not obtained with the first pass, the needle was withdrawn and reinserted at a different angle along the plane of the perpendicular bisect previously described. A maximum of three attempts was allowed.
If paraesthesia was elicited, a low power nerve stimulator was then attached to the needle and nerve localisation confirmed by inducing a motor response in the appropriate distribution (preferably movement about the ankle). Lignocaine 1.5070 15 to 20 ml with adrenaline 11200,000 was then injected to induce anaesthesia. If paraesthesia was not obtained, the low power nerve stimulator was attached to the needle and nerve localisation was attempted with its assistance. We used a Professional Instruments NS-2C peripheral nerve stimulator which includes a digital ammeter recording of an adjustable output current, with the end-point for sciatic nerve localisation judged as an appropriate motor response generated by less than one milliamp current. Once this end-point was achieved, local anaesthetic was injected as described previously.
If the sciatic nerve could not be localised by either technique, local anaesthetic was simply injected according to anatomical landmarks.
Blockade of the femoral nerve was achieved at the groin utilising the technique described by Khoo and Brown,2 using 10 to 20 ml of 1.5% lignocaine with adrenaline. Saphenous nerve blockade, if performed, was at the knee or ankle. While several anaesthetists in the department contributed to the series, the vast majority of the blocks were done by one of the authors (MD).
Assessment of the success of the block was initially made by its effect on the sensory and motor function of the foot, and ultimately by the patient's response to surgery. Success was graded according to whether the patient tolerated the operative procedure with or without supplemental sedation. Failure was recorded if the patient felt discomfort during surgery, in which case general anaesthesia was induced.
RESULTS
The results of the audit are presented in Tables and 2.
Of the one hundred cases performed, there were eighty-nine successful blocks. Seventy-five of these patients required no sedation and fourteen were given sedation. The reasons for sedation included patient anxiety or request (5 patients), lack of patient cooperation (2) and surgeon or anaesthetist preference (7). Sedation was not given to mask an unsuccessful block. All of the 89 successful blocks were either Anaesthesia and Intensive Care, Vol. 21, No. I, February, 1993 paraesthesia positive, nerve stimulator positive or both. There were no successful blocks when local anaesthetic was injected in a "blind" fashion.
The nerve stimulator elicited a motor response in 95 cases, whereas paraesthesia was elicited in only 44 of the 100 patients. In only two patients was the sciatic nerve unable to be located by either technique.
Of the 95 positive responses to the nerve stimulator, there were 87 successful blocks, effectively giving the technique a positive predictive value of 91.6%. Despite the fact that paraesthesia was elicited in a minority of the patients studied, it had a high correlation with subsequent success. Forty-one of the 44 paraesthesia positive patients had successful blocks including two patients in whom a positive response to the peripheral nerve stimulator was not obtained. The production of paraesthesia therefore gave a positive predictive value of 93.2%. There were 56 patients in whom paraesthesia was not elicited. In 54 of these patients the sciatic nerve was localised with the peripheral nerve stimulator and 48 had successful blocks.
There were 11 failures overall. Five of these involved below-knee amputations. Both cases in which neither paraesthesia nor a response to the nerve stimulator was elicited resulted in unsuccessful blocks.
DISCUSSION
Sciatic nerve block as an anaesthetic technique results in a limited sympathetic blockade thereby potentially carrying the advantages of minimal haemodynamic disturbance to the patient and improved regional blood flow to the leg. 3 It also provides the possibility of extended analgesia into the postoperative period. This study used sciatic nerve block anaesthesia for lower limb procedures in vascular surgery patients, examining the techniques used for sciatic nerve localisation in terms of their resultant success rates. These included obtaining paraesthesia, a suitable response from a lower power peripheral nerve stimulator or, in the failure of the above, injection using anatomical principles. As this study was conducted as a prospective audit rather than a controlled trial, we have made no attempt to produce statistical comparisons between the two forms of sciatic nerve localisation, but simply to demonstrate the predictive value of each technique in our hands.
Overall the success rate was 89%, which compares well with other series looking at sciatic nerve blockade,4,5 and also holds up favourably when compared to other regional techniques such as brachial plexus blockade 6 or caudal anaesthesia. 7 Sciatic nerve localisation by paraesthesia was found in less than half of the cases, a result previously confirmed by Smith and Allison.4 Their study examined the elicitation of paraesthesia alone and in conjunction with the peripheral nerve stimulator for sciatic nerve localisation, and showed that the use of the peripheral nerve stimulator significantly improved the success rate which was 90070 with the combined technique. This result is in concurrence with our own overall success rate of 89070.
As in other studies, sciatic nerve localisation with the peripheral nerve stimulator correlated highly with subsequent success (nerve localisation was effected in 95 patients of whom 87 had successful blocks), and would appear to be the technique of choice, being relatively rapid, more reliable, and associated with less discomfort to the patient than prolonged attempts at obtaining paraesthesia. In our series there was no attempt to use insulated needles and instead, commonly available 22 gauge spinal needles attached to a nerve stimulator by a crocodile clip were utilised. Pither and Raj 8 have shown this technique to be as successful as that using an insulated needle, and to have the practical advantages of being cheap, readily available and perhaps allowing better feel for the tissues penetrated than the insulated needle.
Inability to locate the nerve with the nerve stimulator carried a high failure rate (3/5), and the two cases where neither paraesthesia nor nerve stimulation was obtained, and injection was done "blindly", were both unsuccessful. In this situation some authors 5,9 have suggested using a loss of resistance technique, but their findings show loss of resistance to be a more suitable technique for approaches other than the posterior approach.
In summary, our experience has demonstrated that sciatic nerve block is a suitable anaesthetic technique with an acceptable success rate (89070) in vascular surgery patients undergoing procedures distal to the knee joint. With respect to sciatic nerve location, when using a combined technique, either eliciting paraesthesia or effecting a positive response to a low powered peripheral nerve stimulator are both good predictors of a subsequent successful nerve block (92070 and 93070 respectively). Overall we found the nerve stimulator to be of greater reliability in terms of sciatic nerve location and thereby responsible for the high success rate of the technique. We therefore recommend that the search for paraesthesia should be quick and limited, and that a low powered nerve stimulator then be used for confirmation of the position of the sciatic nerve when paraesthesia is elicited, and for definitive nerve location when it is not. 
